In February 1995, the Department of Veterans Affairs (VA) began establishing communitybased outpatient clinics (CBOCs) to increase access to primary care services for veterans living in areas underserved by the VA (GAO 1997) . By 2001, the VA had established 573 CBOCs, and it has plans to open 156 new CBOCs by 2012 (GAO 2001; CARES Commission 2004) . CBOCs represent one of the VA's main strategies for shifting the locus of care from an inpatient to outpatient setting, and for promoting the use of primary care services (GAO 1998; Kizer 1996) . The underlying assumption motivating the establishment of CBOCs was that improving veterans' geographic access to primary care would encourage their use of primary care services, and thus decrease their need for more costly specialty outpatient and inpatient care.
Assessing the validity of this assumption is a policy-relevant question, both for the VA and other large geographically dispersed health care systems. If results were to indicate that improving geographic access to primary care decreased expenditures on specialty outpatient and inpatient care, they would support the business case for increasing access to primary care services. However, it is quite possible that greater access to primary care results in increased detection of illness episodes that require specialty outpatient or inpatient treatment.
In this research, we examined whether increased geographic access to primary care resulting from the establishment of new CBOCs affects VA patients' subsequent patterns of service utilization and costs. Specifically, the objective was to evaluate the impact of residing in the catchment area of a newly established CBOC on the service use patterns of veterans who used VA services prior to the establishment of the CBOCs, as well as for those VA patients with chronic ambulatory care sensitive conditions. Using an intent-to-treat study design, we tested the hypotheses that after the establishment of CBOCs, VA patients residing in CBOC catchment areas would have greater use of primary care services and lower use of inpatient and specialty outpatient services compared to matched VA patients not in catchment areas of newly established VA facilities. We also tested the hypothesis that after the establishment of CBOCs, VA patients in CBOC catchment areas would have lower inpatient and outpatient costs compared to matched VA patients outside the catchment areas of newly established VA facilities.
Background
Prior research has identified travel barriers as a possible cause of inappropriate and preventable VA hospitalizations. Several studies have found that a large proportion of VA admissions in the mid-1980s and early 1990s were nonacute and could have been treated in an outpatient setting if ambulatory care services had been available and geographically accessible (Booth et al. 1991c; Booth et al. 1991b; Booth et al. 1991a; Ludke, Booth, and Lewis-Beck 1993; Smith et al. 1996; Fortney, Owen, and Clothier 1999) . Consequently, it has been thought that the VA might be able to substitute outpatient treatment for inpatient treatment by improving veterans' geographic access to primary care services through the establishment of CBOCs. However, there is conflicting empirical evidence about the impact of increased primary care access on the use of specialty outpatient and inpatient services. While some studies have found that increased access to primary care reduces the use of inpatient services and lowers overall costs (Baker 1995; Bindman et al. 1995; Epstein 2001; Parchman and Culler 1994, 1999; Rubenstein et al. 1996) , other studies have found no such relationship (Ricketts et al. 2001; Goodman et al. 1997; Welch et al. 1993; Weinberger, Oddone, and Henderson 1996; Manning et al. 1987) . Due to the seemingly contradictory results obtained by recent studies, it is unclear whether improving veterans' access to primary care services through the establishment of CBOCs can reduce the costs of specialty outpatient and inpatient treatment.
The results of the intent-to-treat analysis presented here complement the results of a previously published as-treated analysis of CBOCs. The as-treated analysis compared utilization and costs of veterans choosing to seek treatment at CBOCs to the use and costs of veterans choosing to seek treatment at parent Veterans Affairs medical centers (VAMCs) Maciejewski et al. 2002) . The results of the astreated analysis indicated that CBOC patients had more primary care encounters and fewer specialty outpatient encounters than patients did in the primary care clinics of parent VAMCs . The as-treated analysis also found that CBOC patients had lower overall outpatient costs than primary care patients treated at parent VAMCs . Although the as-treated analysis provided useful policyrelevant information, it did not determine whether the establishment of CBOCs had the intended impact of increasing the use of primary care services and decreasing the utilization and cost of specialty outpatient and inpatient care.
Methods
Exploiting the VA's natural experiment of establishing new CBOCs, we used a quasi-experimental, pre-post study design with intervention and reference groups to estimate the impact of new CBOCs. We defined the intervention group as VA patients residing within the catchment area of a new facility, and the referenced group as matched patients residing outside the catchment area of a new facility. The intervention group represents an intent-to-treat population because not all existing users in the CBOC catchment areas necessarily sought treatment at the CBOCs. We specified the intervention group as an intent-totreat population, rather than an as-treated population (e.g., veterans seeking treatment at the CBOC), to avoid bias resulting from self-selection. The previous evaluation of CBOCs Fortney et al. 2002; Hedeen et al. 2002; Borowsky et al. 2002; Maciejewski et al. 2002) used self-selected samples and could not be used to test this study's hypotheses.
We included CBOCs in the analysis if they were established between March 29, 1997, and Sept. 30, 1997 . We defined the establishment date of a CBOC as the visit date of the first patient treated. Fifteen CBOCs from 11 veterans integrated service networks (VISNs) were included in the analysis: Athens, Ohio (528GA); Bartow, Fla. and Williamsport, Pa. (693GB). According to the 1990 U.S. Census, the average population of the cities in which these CBOCs were located was 36,720 (range 2,838-98,962). Two-thirds of these CBOCs were VA staffed and one-third were private sector clinics under contract by the VA to provide clinical services to veterans. Because a relatively large number of CBOCs from many different parts of the country were included in the sample, results should be generalizable throughout the VA health care system.
The pre-and post-periods ranged from October 1995 to September 1999. We defined the pre-period as the 18 months before the establishment of the CBOC, and the post-period as an 18-month period beginning six months after the CBOC's establishment date. We excluded utilization and cost data from the first six months of the post-period to minimize the bias associated with start-up effects. As a result, the post-period represents months 6 through 24 following the establishment of the CBOC.
Intervention Group
We defined the intervention group as veterans who were in the catchment area of the study CBOCs and were existing users of any VA services in the six months prior to the CBOC's establishment. A six-month period is appropriate because VA policy requires that patients have an outpatient visit at least every six months before prescriptions can be renewed. From the sample of all existing users residing in a CBOC's future catchment area, we also identified those veterans diagnosed with an ambulatory care sensitive condition (ACSC), including alcohol dependence, angina, chronic obstructive pulmonary disease (COPD), depression, diabetes, and hypertension. More specifically, we identified all patients with an outpatient ACSC diagnosis (primary or secondary) in the six months before the establishment of the CBOC. We then created six separate diagnostic-specific samples, one for each ACSC tracer. We included patients diagnosed with multiple tracer conditions in multiple diagnosticspecific samples, as well as in the all-diagnoses sample. Angina, COPD, diabetes, and hypertension are prevalent chronic physical health disorders in the VA. The Institute of Medicine recommends that these tracer conditions (among others) be used to examine access because negative consequences often result when regular medical care is absent (Millman 1993) . Depression and alcohol dependence also are included as tracer conditions because they are prevalent chronic behavioral health disorders in the VA and have been shown to be effectively treated in the primary care setting (Fortney et al. 2001; Hedrick et al. 2003; Schoenbaum et al. 2002; Rost et al. 2001; Fleming et al. 2002; Freeborn et al. 2000; Fleming et al. 2000; Ockene et al. 1999; .
The primary definition of a CBOC catchment area was any zip code closer to that CBOC than to any other VA facility. Although this definition generated large catchment areas in some cases (see Figure 1 ), users of VA services traditionally have been willing to travel long distances for care. For example in fiscal year 1995, the median oneway travel distance for outpatients treated at the Little Rock VAMC was 56.1 miles (Fortney et al. 1998 ). Using the ArcInfo/ArcView Geographic Information System (GIS), every zip code in the continental United States was assigned to the closest VA facility based on Euclidean distance. Euclidean distances to VA facilities were determined using the longitude and latitude of each VA facility and the longitude and latitude of patients' zip code centroids. An alternative definition of the catchment area for the intervention group was any zip code within 20 miles of the CBOC and closer to that CBOC than to any other VA facility. Approximately 60% of the existing users in the intervention group who resided within the primary definition of the catchment areas also resided within the alternatively defined catchment areas. We conducted a sensitivity analysis to compare the robustness of the results with respect to the two catchment area definitions.
We excluded veterans if they had an extended care admission (e.g., nursing home or domiciliary stay) during the six months prior to the establishment of the CBOC or if they moved out of the catchment area during the six months prior to CBOC establishment. We defined movers as those veterans who had an inpatient admission or outpatient encounter record with a corresponding zip code outside the catchment area.
Reference Group
Reference groups were needed to control for any co-occurring changes in VA policy affecting service utilization or cost during the study period. We defined the reference groups as matched patients outside the catchment area of any new VA facility established during the study period. We used matched reference groups to ensure that veterans in the reference groups were similar to veterans in the intervention groups with respect to diagnosis, VISN of residence, and distance to the closest VA outpatient clinic prior to the establishment of the CBOC (see Figure 1 ).
To generate matched reference groups, we first divided each intervention group into 15 subsamples according to their residence within each of the 15 study CBOC catchment areas. For each intervention subsample, we populated a reference subgroup with veterans who resided in the same VISN as the CBOC, but who did not reside in the catchment area of any new VA facility. For the six ACSC samples, we also matched veterans with respect to having an ACSC diagnosis assigned during the six months prior to the CBOC's establishment. Next, we sampled veterans from each reference subgroup according to their travel distance in the pre-period. We did this to ensure that veterans in the reference subsamples had similar geographic access to VA services (prior to the establishment of the CBOC) as veterans in the intervention subsamples. For each intervention subsample, we calculated the median pre-period travel distance, and determined the number of veterans with pre-period travel distances less than and greater than this median. We then randomly sampled veterans from the reference subgroups until the same number of veterans in the reference subsample had pre-period travel distances less than and greater than this median. In a few cases, we ended up with fewer veterans in the reference subsample who had pre-period travel distances greater than this median compared to veterans in the intervention subsample. To equate the medians for the intervention and reference subsamples in these cases, we randomly dropped veterans from the reference subsample who had pre-period travel distances less than the median until equal numbers of veterans in the reference subsample had travel distances above and below the median of the intervention subsample. Consequently, some of the reference subsamples had fewer observations than the intervention subsamples. Finally, we combined the 15 reference subsamples to generate one reference group for each diagnostic condition.
Dependent and Independent Variables
We defined the dependent variables as utilization and cost in the 18-month post-period. We downloaded de-identified utilization data from the VA Austin Automation Center centralized administrative databases (SE, PM, PB, XM, and XB files). We divided outpatient utilization into five categories according to the clinic code: 1) primary care, 2) specialty medical, 3) specialty mental health, 4) other specialty, and 5) ancillary (Veterans Health Administration 2002). Outpatient encounters included visits to CBOCs and/ or parent VAMCs. We categorized inpatient use as physical health or mental health based on the primary diagnosis. We also categorized longterm care use as physical health and mental health based on the primary diagnosis. We calculated outpatient encounter costs using a VA Health Economics Resource Center (HERC) algorithm (Phibbs et al. 2003) , which assigns costs to specific clinic codes based on data from the Cost Distribution Report. The Cost Distribution Report defines average clinic costs based on costs estimated by service chiefs at each VA facility. We then multiplied the number of each veteran's clinic encounters by the appropriate average costs for each clinic encounter, and summed these values to calculate total outpatient costs for each patient. We calculated inpatient encounter costs using an algorithm developed by the HERC, which generates patient-specific costs based on age, sex, discharge disposition, bed section(s), length of stay, and Medicare diagnosis-related group (DRG) weights (Wagner, Chen, and Barnett 2003) .
The explanatory variable of interest was a dichotomous variable representing whether the patient resided inside (intervention group) or outside (reference group) the catchment area of a study CBOC. The covariates included: pre-period utilization or cost (defined in an identical manner as the dependent variable), age (and agesquared), sex, race, marital status, means test category, percentage military service-connected, pre-period travel distance, and diagnostic risk category. Means test categories reflect veterans' eligibility and priority to receive VA services based on their service-connected disability rating and/ or income. Service-connected disability (0% to 100%) reflects the proportion of a veteran's disability related to a disorder contracted during active military service. The diagnostic risk category is based on the inpatient and outpatient diagnoses recorded in fiscal year 1997 (FY97). Some of these diagnoses may have been assigned during the six-month start-up period after the CBOC was established (which was not part of the 18month post-period). Diagnostic risk is defined by the Medicare Hierarchical Coexisting Conditions (HCC) Prospective Risk Score and calculated using Version 3.0 of the Diagnostic Cost Group (DCG) software (Ash et al. 2000) . The DCG-HCC model organizes closely related conditions into hierarchies and a person is assigned a score in one of 23 diagnostic categories based upon the most serious condition in that hierarchy. Multiple conditions are allowed in the DCG-HCC to account for comorbidities.
Statistical Analysis
We conducted separate statistical analyses for the all-diagnoses sample and for each of the six diagnostic-specific samples. Zero-inflated negative binomial (or in some cases zero-inflated Poisson) regression analyses were used to model utilization in conjunction with a Huber-White sandwich estimator of standard errors to account for the clustering of observations within VISNs (Cameron and Trivedi 1998; Mullahy 1986; Pohlmeier and Ulrich 1995; Lambert 1992) . Accounting for clustering within VISNs in the calculation of the standard errors was necessary because each VISN autonomously sets many of its own health policies, which results in veterans within a given VISN not being independently distributed. The zero-inflated negative binomial regression analyses account for the discrete count distribution of outpatient encounters and inpatient admissions as well as the large proportion of zero counts (when there is no utilization).
Two-part regression models were used to model costs (Manning and Mullahy 2001; Manning 1998; Mullahy 1998) . For the first part, we used logistic regression to model the probability of positive costs in conjunction with a Huber-White sandwich estimator of standard errors to account for the clustering of observations within VISNs. For the second part, we used a generalized linear model (GLM) regression with gamma distribution and a linear link to model conditional costs for the subsample of veterans with nonzero costs in conjunction with a Huber-White sandwich estimator of standard errors (Manning and Mullahy 2001; Blough, Madden, and Hornbrook 1999 ). This GLM model fit the total cost distribution better than OLS models on logged costs and several other GLM regressions with different distributions and link functions, based on mean prediction error, mean absolute prediction error, and predictive ratios of cost quintiles (Maciejewski et al. 2003) .
Estimate of Marginal Effect of Being in a CBOC Catchment Area
To generate the marginal effect of being in a CBOC catchment area, we used the parameter estimates from the utilization and cost regressions. Specifically, we calculated two predictions for each veteran. Holding all other covariates constant, the first prediction was based on the assumption that the veteran was in a CBOC catchment area, and the second prediction was based on the assumption that the veteran was not in a CBOC catchment area. The difference between these two predictions represents the marginal effect of being in a CBOC catchment area for that particular veteran, controlling for any differences in case mix. We then averaged the difference between the two predicted values for each veteran across all veterans to generate an overall marginal effect. In a similar manner, we used the formula specified by Dow and Norton (2003) to calculate the total marginal effects for inpatient and outpatient costs, which combine the partial marginal effects for the first and second parts of the two-part model.
Strengths and Limitations
These analyses have both strengths and limitations. A strength is the pre-post, quasi-experimental study design, which exploits the VA's natural experiment of establishing new CBOCs in underserved areas. The pre-post aspect of the study design controls for temporal trends in utilization and cost patterns that were changing dramatically during the study period. For example, as results show, the all-diagnoses reference group experienced increases in the number of primary care encounters, specialty physical health encounters, and total outpatient encounter costs between the pre-period and post-period. There were concurrent decreases in inpatient physical health admissions, mental health admissions and inpatient costs (results not reported).
A limitation is that we could not collect primary data about illness severity. It is possible that veterans in the intervention and reference groups were different with respect to illness severity in ways that we were not able to measure. In addition, this analysis is not able to estimate the impact of establishing new CBOCs on the clinical outcomes of veterans living in their catchment areas. Another limitation is that non-VA service use (e.g., Medicaid and Medicare funded care) is not examined. As a result, the findings should be viewed only from the perspective of how CBOCs impact the VA and not the federal government in general. While use of non-VA services in the pre-period is likely to have been the same in the intervention and reference groups, veterans in the intervention group may have substituted CBOC services for non-VA services in the post-period. Finally, while we were able to correct for clustering at the VISN level, we were not able to test or correct for clustering at the facility level (e.g., the facility used most frequently in the post-period). As a result of our sampling strategy, facilities visited by veterans in the intervention group all have large cluster sizes. However, many of the facilities visited by veterans in the reference group have a cluster size of one, resulting in a nonexistent intra-class correlation value. Consequently, if there is a lack of independence among veterans treated at the same facility (beyond that at the VISN level), we may underestimate the standard errors of the parameter estimates, potentially leading to Type II error. 1
Results
The sample sizes for the various diagnoses ranged from 1,231 (alcohol) to 16,785 (hypertension), with the sample for all-diagnoses being n ¼ 52,801. The means or proportions for each of the covariates are presented in Table 1 . The distributions of the covariates for the intervention groups were very similar to those for the reference groups, except for the variable representing travel distance in the pre-period. Pre-period travel distances were significantly and substantially longer in the intervention group than the reference groups (42.9 miles versus 31.2 miles). Thus, matching on median pre-period travel distance was not completely successful at eliminating all the differences in geographic access between the intervention and reference groups. As a result, we included it as a covariate in the multivariate analysis. In addition to differences in pre-period travel distance, veterans in the all-diagnoses intervention group had a significantly, but not substantially, greater percentage of service connection disability than veterans in the reference group. Likewise, compared to the reference group, the intervention group had a significantly, but not substantially, higher proportion of veterans who were married, male, category A service connected, and Caucasian. Importantly, there were no significant differences in age or diagnostic risk scores between veterans in the intervention and reference groups.
For the intervention groups, the average decreases in travel distance following the establishment of the CBOC ranged from 20.3 miles to 23.8 miles (see Table 1 ). For example, existing users in the all-diagnoses intervention group traveled on average 42.9 miles to the closest VA facility in the pre-period compared to 19.1 miles in the post-period. By design, there were no decreases in travel distance for veterans in the reference groups. The proportions of existing users residing in the catchment areas of the CBOCs who actually used services at the CBOCs in the post-period were by diagnosis category: all-diagnoses (18.1%), alcohol (17.1%), angina (17.5%), COPD (18.6%), depression (15.0%), diabetes (20.2%), and hypertension (21.5%). The proportion of CBOC users increased by 4.5 to 9.8 percentage points when the alternative definition of the CBOC catchment was specified for the sensitivity analysis (i.e., ,20 miles from the CBOC). Specifically, the proportions of veterans residing in the alternatively defined CBOC catchment areas who actually used services at the CBOCs were by diagnosis category: all-diagnoses (25.5%), alcohol (22.9%), angina (26.0%), COPD (27.5%), depression (19.4%), diabetes (29.4%), and hypertension (31.3%). Although no sensitivity analyses were performed because of small sample sizes, the proportion of veterans in the all-diagnoses intervention group using CBOC services was only 36.1% for those residing less than 10 miles from a CBOC, and only 37.5% for those residing less than five miles from a CBOC.
The unadjusted means for post-period utilization and costs are presented in Table 2 . The alcohol dependence and depression groups had substantially more mental health encounters and mental health admissions than the other diagnostic groups. In general, the all-diagnoses group had fewer outpatient encounters, fewer inpatient admissions, and lower costs than patients with ACSC tracers. In general, existing users in the intervention groups had a greater number of primary care encounters and outpatient mental health encounters in the post-period than existing users in the reference groups, though these differences were not substantial. Other differences between the intervention and reference groups were not consistent across diagnostic groups. Table 3 presents estimated marginal effects representing the case mix-adjusted impact of residing in the catchment area of a new CBOC on post-period utilization and cost. Table 3 presents only those marginal effects for which the intervention group was significantly (a ¼ .05) different from the reference group in the regression analyses. Of the 91 comparisons, only 11 were statistically significant at the a , .05 level and only five were statistically significant at the a , .01 level. Note that with an a , .05 significance level, five of the 91 significance tests were likely to have been significant by chance alone. The most consistent finding across the diagnostic groups was that existing users in three of the seven intervention groups had a greater number of primary care encounters than existing users in the reference groups. However, the estimated marginal effects suggest that this difference only amounted to about .5 extra primary care encounters over an 18-month period. The largest differences in utilization between the intervention groups and the reference groups were for ancillary services, where existing users in the alldiagnoses and diabetes intervention groups had four and seven more ancillary encounters, respectively. There were no statistically significant differences in either outpatient or inpatient costs in four of the seven samples (all diagnoses, alcohol, depression, or hypertension). Existing users with angina in the intervention group were significantly more likely to have nonzero outpatient costs in the post-period, but had nonsignificantly (at p ¼ .051) lower conditional outpatient costs than those in the reference group. These two differences canceled each other out in the calculation of marginal effects resulting in an expected difference in outpatient costs of only À$121.88. Existing users in the COPD intervention group were significantly more likely to have nonzero inpatient costs, but had nonsignificantly lower conditional inpatient costs. Again, because the two marginal effects were in opposite directions, the estimated total marginal effect was a modest þ$168.87. Existing users in the diabetes intervention group were significantly more likely to have nonzero inpatient costs and nonsignificantly higher conditional inpatient costs, and the estimated marginal effect was þ$872.21.
The sensitivity analyses included only veterans in the intervention group who lived less than 20 miles from the CBOC, which resulted in dropping about 40% of the veterans from the intervention groups. For example, the intervention all-diagnoses group had 29,770 observations in the main analysis, and 18,300 observations in the sensitivity analysis. The results of the sensitivity analysis and the main analysis were concordant for 83 of the 91 significance tests. Two significant findings in the main analysis were insignificant in the sensitivity analysis. Specifically, the probabilities of having positive inpatient costs for the COPD and diabetes intervention groups were not significantly different from the reference groups in the sensitivity analysis. In addition, seven nonsignificant findings in the main analysis were significant in the sensitivity analysis. These additional significant marginal effects were: 1) alcohol dependence ancillary encounters (þ1.78); 2) COPD primary care encounters (þ.64); 3) COPD physical health specialty care encounters (À.46); 4) COPD mental health specialty encounters (þ.44); 5) all-diagnoses conditional outpatient costs (þ$104.63); 6) angina conditional outpatient costs (À$329.26); and 7) hypertension conditional outpatient costs (þ$147.15). As expected, the marginal effects that were significant in both the main analysis and the sensitivity analysis were larger in magnitude in the sensitivity analysis. For example, the marginal effects for primary care encounters increased from þ.47 to þ.64 for all diagnoses, from þ.69 to þ.81 for alcohol dependence, and from þ.56 to þ.86 for hypertension. We expected the marginal effects to increase because veterans included in the sensitivity analysis experienced greater improvements in geographic access than veterans excluded from the sensitivity analysis.
Discussion
The results of these analyses indicate that only 18% of existing users of VA services residing in the catchment area of a newly established CBOC actually used services at the CBOC during the post-period. If a more conservative definition of catchment area is used (less than 20 miles from CBOC), the proportion of CBOC users increases to 26%. These results clearly indicate that factors other than travel distance were influencing the decision to seek treatment at CBOCs during the 18month post-period. The majority of veterans who were willing to travel long distances to VAMCs in the pre-period chose to continue doing so in the post-period. It is likely that these existing users had established relationships with specialty providers at the parent VAMCs and preferred to continue to see those providers rather than switch to a new provider at the CBOCs. This supposition is supported by the fact that nonusers of CBOCs in the intervention groups had significantly higher diagnostic risk scores than users of CBOCs (results not reported). It is also possible that some of the CBOCs quickly reached their clinical capacity and could not accommodate all the new and existing users who wanted to enroll. This explanation is supported by the fact that the percentage of existing users in the catchment area who used CBOC services in the post-period varied dramatically across the 15 CBOCs (range: 3.4% to 59.4%). Another possibility is that existing users residing in underserved areas already had alternative sources of primary care and only traveled to the parent VAMC to renew their prescrip-tions. Regardless of the reason(s) for lack of CBOC use, it is unlikely that in the late 1990s CBOCs were having a substantial impact on existing users in their catchment areas. In fact, regression analyses comparing existing users residing inside and outside the catchment areas of newly established CBOCs found few significant differences in utilization and cost. Existing users living in CBOC catchment areas did have a greater number of primary care encounters, but only .5 more encounters over an 18-month period. This increased number of primary care visits is not likely to have had a substantial impact on quality or outcomes of care. The results were robust with respect to the sensitivity analysis, which used an alternative and more conservative definition of the CBOC catchment area. For the all-diagnoses and diabetes intervention groups, there were significant increases in the use of ancillary services compared to the reference groups. Likewise, for the diabetes intervention group, there was a significant increased use of mental health services compared to the reference group. Because of the multiple significance tests, these findings may be due to chance. However, many CBOCs do provide basic mental health and ancillary services, so it is also possible that increased geographic access to CBOCs resulted in increased use of these types of services. Moreover, because primary care visits generate demand for ancillary services, it makes sense that increased use of primary care among the alldiagnoses intervention group would result in increased use of ancillary services.
The results of this intent-to-treat analysis both contrast and agree with the results of two previously published as-treated analyses of CBOCs Maciejewski et al. 2002) . It is important to note that in contrast to the intentto-treat analysis, which included only existing users, the as-treated analyses included both existing users and new users. CBOCs have been very successful at attracting new users from formerly underserved areas, and these new users are likely to have different utilization patterns. Similar to the intent-to-treat analysis presented here, the results of the as-treated analyses indicated that CBOC patients had more primary care encounters than patients did in the primary care clinics of parent VAMCs. In contrast to the results presented here, the as-treated analyses found that CBOC patients had fewer specialty outpatient encounters than patients did in the primary care clinics of the parent VAMCs, possibly because new users did not need as much specialty care as existing users. In contrast to the results from this intent-to-treat analysis, the as-treated analyses also found lower overall outpatient costs for CBOC patients compared to primary care patients from the parent VAMCs. Neither the intent-to-treat nor the astreated analyses found significant differences in inpatient utilization or inpatient costs.
The results of these analyses provide important policy information to administrators both inside and outside the VA. The establishment of CBOCs has clearly improved geographic access for veterans in underserved areas, and this improved access has resulted in a substantial increase in the number of veterans from these underserved areas who use VA services. In fact, the growth in the total number of unique users in the catchment areas of the 15 CBOCs analyzed in this study between the pre-period and postperiod was twice the growth rate in matched areas outside the catchment areas of newly established facilities (results not reported). In addition, the greater geographic access due to CBOC establishment did result in modest increases in the use of primary care services. However, the improved geographic access to primary care services did not result in decreased rates of specialty care and inpatient care, nor did it result in lower costs. These results lend support to four previous studies that found that improved access to primary care does not necessarily reduce inpatient utilization (Ricketts et al. 2001; Goodman et al. 1997; Weinberger, Oddone, and Henderson 1996; Manning et al. 1987) . In particular, our results indicate that improving geographic access alone may not be sufficient to shift the locus of care from specialty/inpatient settings to ambulatory primary care settings.
